Differential expression of SOCS1 in macrophages in relapsing-remitting and chronic EAE and its role in disease severity.
Experimental autoimmune encephalomyelitis (EAE) is a T cell-mediated neuroinflammatory disease that is often used as a model of multiple sclerosis. EAE can follow either relapsing-remitting (RR) or chronic (CH) courses, yet the factors responsible for differentially inducing these forms of disease remain largely unknown. Proinflammatory cytokines play an important role in EAE, and signaling by these cytokines can be negatively regulated by the suppressor of cytokine signaling 1 protein (SOCS1). We assessed if differential expression of SOCS1 could contribute to the clinical course of RR and CH forms of EAE induced in the same mouse strain (C57BL/6) using the same myelin antigen (myelin oligodendrocyte glycoprotein). We show that SOCS1 mRNA levels are significantly elevated in the spinal cord in early stages of both RR- and CH-EAE. SOCS1 protein is highly expressed in immune cells in EAE lesions in the spinal cord, with expression predominantly localized within macrophages. Importantly, the number of Mac-1(+) macrophages expressing SOCS1 at the peak stage of RR disease is three-fold greater than in CH-EAE. Furthermore, the macrophage effector molecule iNOS, whose expression is regulated by SOCS1, is significantly reduced at the peak of RR- versus CH-EAE. Finally, the administration of a SOCS1-mimetic peptide reduces disease severity in the CH-EAE model. Thus, the differential expression of SOCS1 may contribute to the development of RR and CH forms of EAE.